patient intelligent enough to use the apparatus and to do the exercises? (2) Could the patient retain the plug while walking?
All the patients who failed the walking test ( Fig IB) , that is, could not keep the plug in while walking, did badly. Only 1 out of the 17 improved and she died shortly afterwards; all the others showed no long-term benefit. The 31 patients who passed the walking test ( Fig IA) did much better: 18 (60%) went on to register some improvement in their grading at times of the day when they were not using the stimulator although 4 subsequently had a relapse.
The time for first improvement is usually within the first six months. If the patient does not improve within that time there is probably little point in persevering with the treatment. Age also influences the outcome of treatment: patients under 70 did much better than those over 70, and those over 80 did very badly indeed. Fourteen of the 26 patients under 70 improved but only 4 out of 22 of those above 70 improved at all.
The other patients who did well in this series were the 3 who were Grade I to start with. The reason for this was that they already had Thiersch wires inserted to control the prolapse before starting electrical treatment. After six months in 2 cases, the Thiersch wires had snapped and had to be removed but the patients continued to be well controlled by the use of a stimulator alone, and after about a year were satisfactorily controlled without a stimulator. This finding seemed very important and indicated that the best way to rehabilitate tired sphincer muscles was to prevent stretching during the rehabilitation phase by preventing the prolapse coming down. The simplest way of controlling a prolapse temporarily is a perianal suture of the Thiersch wire variety.
Perianal Silicone Rubber Suture
In an attempt to help patients who have failed to benefit from electrical treatment, we have used a perianal silicone rubber suture as described previously (Hopkinson 1973) . We have operated upon some 30 patients by this method over the last three years and the results were very gratifying. A full report will appear later.
Mr K R P Rutter (St George's Hospital, London SWJ7 OQT)
Solitary Rectal Ulcer Syndrome
The solitary rectal ulcer syndrome is relatively rare in clinical practice, although nowadays it is being recognized much more frequently. The term 'solitary rectal ulcer', as has been pointed out before (Madigan & Morson 1969) , is in many ways an unsatisfactory description, as these ulcers are not always solitary, and occasionally not even true ulcers. The different clinical presentations are so varied, however, that it is difficult to find a more satisfactory description.
History
The first report of a benign rectal ulcer corresponding to the condition under discussion was by Cruveilhier in 1830. For the next 130 years there was no further reference to the condition although at St Mark's Hospital such ulcers had been well recognized for many years, and the term 'solitary rectal ulcer' was introduced by Lloyd-Davies in 1937 (personal communication).
The first accurate description was by Madigan (1964) and this was followed a year later in America by a report on 4 cases by Haskell & Rovner (1965) . Over the next few years several papers described what was almost certainly the same thing, though using terms such as 'colitis cystica profunda' (Epstein et al. 1966) or 'hamartomatous inverted polyps of the rectum' (Allen 1966).
The first comprehensive description of the disease was by Madigan & Morson (1969) . Their review of 68 cases was largely a clinical and pathological presentation rather than an extensive discussion of the etiology. However, they slightly favoured the suggestion which had previously been raised, that these ulcers were a hamartomatous abnormality of the rectal mucosa. Since then few other papers have been published (Jalan et al. 1970 , Riek & Stirneman 1971 and one might think that this was a rare condition. However, at St Mark's Hospital cases appear at the rate of at least one new case per month and it would seem that with greater awareness of the condition more cases will be diagnosed. One fact which has emerged over the last few years is that patients with solitary rectal ulcers may present with quite diverse symptoms and signs, and as a result the description 'solitary rectal ulcer syndrome' has crept into the terminology; this appears to be a sensible way of describing it.
Clinicalfeatures: Patients with this condition may present with virtually any of the symptoms of anorectal disease, but in particular they complain of the passage of blood and mucus on deftcation; perineal, back or suprapubic pain; alteration in bowel habit; or tenesmus. Although most commonly an isolated syndrome, it may be found in association with, in particular, rectal prolapse, and the descending perineum syndrome (DPS); there may be a causal relationship between them. It may also be found, probably coincidentally, with any of the common anorectal diseases such as hwemorrhoids, fissure-in-ano, &c. From the patient's point of view, one of the most tiresome features ofthe syndrome is its chronicity; once established it tends to cause trouble for many years and so far no treatment short of resection has been able to ensure relief from symptoms.
It is usually not possible to make a diagnosis on the history, and the diagnosis is made on sigmoidoscopy which reveals a rather characteristic ulcer, almost invariably on the anterior rectal wall, and frequently in relation to a rectal valve. The ulcer is usually rather punched out, with a clear demarcation from surrounding mucosa (Figs 1 and 2A) though occasionally it may be a rather sloughly area ( Fig 2B) merging into normal mucosa. Sometimes an ulcer may be seen on the tip of a complete rectal prolapse (Fig 3) . Less commonly, there may be no frank ulcer at all, but only a roughened, inflamed area looking like a small patch of proctitis. As far as size is concerned, this may vary from the size of a small finger-nail to a large postage stamp. Whatever the macroscopic appearance, however, the histological appearance is always highly characteristic.
Histology: The most striking histological feature is the obliteration of the normal architecture in the region of the lamina propria, and its replacement by a mass of fibroblasts and muscle fibres derived from the muscularis mucosm.
These fibroblasts lay down collagen, and the muscle fibres and collagen obliterate the submucosa and fill in the spaces between the epithelial tubules. The mucous membrane usually shows reactive hyperplasia and goblet-cell depletion: the surface of the ulcer may be covered with mucus, pus and detached epithelial cells. At the edge of the ulcer there may be an actively regenerating epithelium beginning to grow out over the surface of the ulcer, and there are frequently islands of misplaced epithelium in the submucosa undergoing cystic dilatation (Fig 4) . This last feature in particular is probably the one that led to the description of this condition as colitis cystica profunda. This histological picture, though characteristic, is not entirely specific, as these appearances may be seen in a number of other instances all of which except the last are (4) Apex of a prolapsing himorrhoid. (5) Tip of a colostomy.
Age and sex incidence: There is no significant sex difference in the incidence of the condition, which seems to be principally a disease of young adults (Table 1) .
Distribution: Analysis of the exact position of the ulcers round the rectal wall shows that the vast majority occur anterior to a line drawn transversely across the rectum ( Fig 5) . Relatively few are found in the posterolateral quadrants, but there is an area in the midline posteriorly where they are found more frequently. A similar distribution has been reported in other series. As far as vertical distribution is concerned, these ulcers may be found anywhere from the anorectal junction to the rectosigmoid although the area most frequently involved is between 7 and 10 cm from the anal verge. They have not been described above the rectosigmoid.
Bowel habit: One of the features of these patients which is not easy to substantiate, but which is clearly important, is their bowel habit. Certainly a number of these ulcers are seen in young patients who admit to consistently straining at stool for long periods. Equally, they occur in patients who deny straining. One of the problems in investigating bowel habit is defining exactly what is normal, and what is abnormal. Another problem is that for some strange reason, many patients are reluctant to admit to straining at stool. In addition, many people think straining is synonymous with constipation, whereas some patients without constipation strain, and some patients with constipation do not. It is therefore extremely difficult to obtain an exact assessment of bowel habit, and it was beyond the scope of this particular investigation to get this information. The overall impression, however, was that the majority of patients with solitary rectal ulcers tend to strain excessively at stool.
Mechanism of continence and defecation: A
large number of theories have been advanced to account for fmcal continence, but the one which appears to have gained widest acceptance is the 'flap-valve' theory first advanced by Parks et al. (1966) basically an extension of the 'fluttervalve' theory of Phillips & Edwards (1965) . This suggests that continence is achieved by virtue of the 'flap-valve' produced at the anorectal angle as a result of the pull of the puborectalis muscle. The anterior rectal mucoga eomes to lie over the upper end of the anal canal, thereby occluding it (see Rutter 1974, Fig 1) ; any increase in intraabdominal pressure tends to force the anterior rectal mucosa even more firmly over the upper end of the anal canal. It is this part of the rectal wall, therefore, that has to bear the brunt of persistently raised intra-abdominal pressure, and this may be relevant when discussing the etiology of the solitary rectal ulcer syndrome. For defecation to occur, the flap valve must be broken, and this takes place by lengthening of the puborectalis, descent of the pelvic floor, and obliteration of the angle. This lengthening of the puborectalis takes place in two ways: either by straight forward inhibition in muscle activity, or by passive stretching of the muscle as a result of a straining effort.
Etiology: Several different theories have been advanced to account for this type of rectal ulceration, but basically they fall into four main groups: (1) Local proctitis. (2) Hamartomatous abnormality of rectal mucosa. (3) Digital or instrumental trauma. (4) Physiological trauma. Firstly it has been suggested that these ulcers are a local manifestation of a more generalized proctitis or ulcerative colitis (Jalan et al. 1970) and although this is an attractive suggestion, there are a number of factors against it. The curious anatomical distribution is difficult to explain on this basis, and at St Mark's Hospital, anyway, this syndrome has not been seen as part of a more generalized disease, nor have any of them gone on to develop ulcerative colitis.
Madigan & Morson's (1969) studies supported the concept that solitary ulcer of the rectum could be a hamartomatous abnormality rather than an inflammatory condition, but research at St Mark's Hospital in recent years, including the current study, now makes both these explanations untenable as far as pathogenesis is concerned.
Trauma has been suggested as a possibility, and two mechanisms have been raised. Firstly, that these ulcers are the result of self-inflicted injury, and, secondly, that they result from trauma of a more physiological nature. If one questions these patients closely, well over a quarter will admit to inserting instruments, or passing their fingers into the rectum, and it has been postulated that this traumatizes the rectal mucosa. It may be that this is the explanation in a few cases, but the vast majority, even under extremely close observation, have not been seen to carry out this practice, and attention to strict cutting of the finger-nails, binding up the fingers &c., has never been known to result in healing of the ulcer. As will be described below, there are reasons for believing that this is a habit forced on them by a breakdown in their normal physiological mechanisms, and is probably not a factor of major importance in the pathogenesis of solitary rectal ulcers.
Electromyography
The levators and external sphincters are unique in that they are in a state of continuous tonic activity, even during sleep (Floyd & Walls 1953) . Anything which increases intra-abdominal pressure, such as coughing or sneezing, leads to an immediate increase in muscle activity which may easily be confirmed electromyographically. In response to a bearing down effort as in defeecation, a number of different responses have been described; usually the electromyogram shows evidence of inhibition (Porter 1962) . Occasionally, however, there may be little change in activity (Kerremans 1969) and sometimes even a slight increase (Rutter 1974) . In some patients with the solitary rectal ulcer syndrome, however, these changes are replaced by a bizarre abnormality, consisting of a gross overactivity in the puborectalis, usually with a more normal response in the external sphincter (see Rutter 1974, Fig 3) . These changes are quite repeatable, and occur whenever the patient performs a bearing down effort. The fact that the failure of normal inhibition is found in the puborectalis only while the external sphincter is behaving normally would appear to exclude embarrassment, or an inability to relax properly, as the cause of the failure. This curious electromyographic abnormality has only been seen in one other condition, and that is in early cases of the descending perineum syndrome. This is a condition described by Parks et al. (1966) in which, as a result of excessive straining efforts, the puborectalis becomes stretched, eventually leading to descent of the pelvic floor; another effect is that the anterior rectal mucosa, the flap of the physiological flap-valve, becomes forced into the anal canal, producing the typical anterior mucosal prolapse.
In extreme cases, this prolapsing mucosa may become so redundant that it eventually obstructs the anal canal. Many of these patients complain of a sense of anal obstruction, and these are the people who pass fingers or instruments into the anal canal. This is not for any perverse reason. but simply that they develop a genuine anal obstruction and can only deftcate when they have relieved the obstruction, which they do by pushing back the prolapse digitally.
Mechanism ofTrauma
It would seem therefore that there may be two different mechanisms to account for trauma which predominantly affect the anterior rectal wall. Firstly, there is the effect of a high intraabdominal pressure driving the anterior rectal mucosa firmly on to the tightly contracting puborectalis, during prolonged straining efforts (this might affect not only the anterior rectal wall, but the posterior as well, and account for the increased incidence of midline posterior ulcers). Secondly, the anterior rectal wall may be forced into the upper end of the anal canal, and it has been pointed out earlier that solitary rectal ulcers are found most commonly in young people with powerful sphincters. The combined effects of these two mechanisms may be to cause direct trauma to the anterior wall, and possibly to induce temporary, but in the long run, damaging mucosal ischiemia. An isch3mic element would be supported to some extent by the fact that the sites where this peculiar histological picture are most commonly seen tend to be at positions remote from the blood supply; for example on a rectal valve, on the presenting part of a complete rectal prolapse, or on the tip of a prolapsing haemorrhoid.
One patient would appear to give some support to the theory that an abnormal puborectalis is involved in the development of the syndrome. This was a woman of 24 who presented with a complete rectal prolapse in association with a lax pelvic floor. She was treated by postanal perineorrhaphy, in which the puborectalis was repaired behind the anorectal angle. Prior to the operation she had no rectal ulceration. Afterwards, however, she developed an unmistakeable ulcer with all the typical histological features, and it is tempting to suppose that there was a connexion between the newlyrestored puborectalis and the development of the ulcer.
One other thing which still requires explanation is the fact that these ulcers may be found higher up in the rectum, and this may possibly be accounted for by the effectiveness or otherwise of rectal supporting tissues, the lateral ligaments in particular. In the case of a patient with the abnormally behaving puborectalis of the type described above, if the rectal support is normal, then as a result of prolonged straining he will only traumatize the anterior rectal wall lying immediately above the anal canal, producing an anterior mucosal prolapse, possibly with the histological features of the solitary ulcer syndrome. If rectal support is inadequate, then the rectal wall higher up may 'concertina' down allowing the anterior mucosa higher up to approach the traumatizing mechanism in the region of the puborectalis, so producing the typical solitary rectal ulcer. If both rectal support is poor and the sphincters are atonic and inhibit easily (Porter 1962 ) then we have the appropriate conditions for the development of a complete rectal prolapse, the presence of an ulcer depending on the degree of residual muscle tone.
Conclusion
It may be that under the umbrella of the solitary rectal ulcer syndrome we are in fact describing a spectrum of conditions, ranging from anterior mucosal prolapse, possibly without frank ulceration, through the typical solitary ulcer higher up, to a complete rectal prolapse with an ulcer on its tip. All of these conditions show the same histological features, and would seem to be related to a breakdown in normal pelvic floor mechanisms.
There is still a great deal to be learned about the subject, and only when the etiology is clearly established will it be possible to offer these patients a rational form of treatment.
Mr A G Parks

(St Mark's Hospital, London ECI V2PS)
In the introduction to his short book entitled 'On Prolapsus of the Rectum' Frederick Salmon writes: 'I am inclined therefore to believe that some observations upon it, if founded upoA physiological reasoning, and supported by practical experience, may be of material utility to the profession.' By physiological reasoning, he meant, I think, an attempt to understand what is the cause of abnormality, the essential pathophysiology of the condition. I think that most of us on reading his book would not have been overimpressed with his physiological reasoning; nevertheless, according to the lights of his day, he was doing his best. The principle remains that we should also be trying to elucidate the basic pathophysiology of pelvic floor disorders
